I. Introduction
===============

The number of individuals who visit hospital emergency rooms (ERs) due to oral and maxillofacial lacerations continues to increase with the diversification of industry, the exposure of individuals to expanded human activities, and an increasing number of traffic accidents[@B1]. The oral and maxillofacial regions are exposed outwardly, and therefore, carry a high risk of trauma. If oral and maxillofacial lacerations are not managed adequately and immediately, they may lead not only to functional or esthetic disability, but also, at times, to more serious health concerns.

The types of oral and maxillofacial trauma can be classified into facial bone fractures, dento-alveolar trauma, and soft tissue injuries. Most related studies have been limited to hard tissue trauma, such as facial bone fracture and dento-alveolar trauma[@B2]. In contrast, soft tissue injuries, like facial lacerations, have neglected their studies[@B3]. However, laceration is a frequent clinical problem arising from oral and maxillofacial trauma that brings patients to the ER. According to a study by Singer et al.[@B4], nearly 28% of all patients visiting the ER with lacerations had facial lacerations.

The facial area is different from other body areas, as it has rich blood supply, which reduces the risk of postoperative infection. However, due to the possibility of scarring, oral and maxillofacial lacerations can cause not only aesthetic problems, but also psychological issues[@B5]. Therefore, oral and maxillofacial laceration treatment requires prompt and accurate evaluation, depending on the location and extent of the damaged area.

A study on the frequency and causes of facial laceration would allow for a better understanding of the types of lacerations and their development, and would enable faster and more accurate diagnosis. This study included oral and maxillofacial laceration patients who visited the ER and investigate laceration types and trends to ensure effective treatment of future patients with facial lacerations.

II. Materials and Methods
=========================

This study included 1,742 patients with oral and maxillofacial lacerations with 2,014 different laceration locations, for which they visited the ER of Pusan National University Hospital (Busan, Korea) over three years, from January 2011 to December 2013. With the subjects\' basic reference data accessed from their clinical charts and radiographs, patients were classified by sex, age, visit day, etiology of injury, injury site, and the presence or absence of soft tissue and tooth damage. Exclusion criteria included patients with a scalp laceration, and those who returned home or passed away without treatment.

This study was approved by the Institutional Review Board of Pusan National University Hospital (PNUH E-2015045).

III. Results
============

1. Distribution by sex
----------------------

A total of 1,742 patients with oral and maxillofacial lacerations visited the ER of Pusan National University Hospital over three years. Each year, the number of male and female patients gradually increased. The ratio of male to female patients was 2.73:1 in 2011, and 2.27:1 in 2013, a slight decrease. Across time, the total male to female ratio was 2.50:1; 1,244 of the 1,742 patients were male and 498 patients were female.([Table 1](#T1){ref-type="table"})

2. Distribution by age
----------------------

Patients under 10 years old were most frequently seen, comprising 20.7% of all patients, followed by those in their 40s at 14.8% and individuals in their 50s at 14.7%. Individuals over 80 years old were the least frequently seen, comprising 2.0% of all patients.([Fig. 1](#F1){ref-type="fig"})

3. Distribution by day of the week
----------------------------------

The distribution of patient visit days was as follows: the most patients sought treatment on Saturdays (21.0%), followed by Sundays (20.2%). Wednesdays received the fewest number of visits by individuals with oral and maxillofacial lacerations (10.8%).([Fig. 2](#F2){ref-type="fig"})

4. Distribution by etiology
---------------------------

The distribution by trauma etiology showed that slip down was most common source of injury (43.9%), followed by collisions (19.7%) and traffic accident (15.2%), while sports trauma was the least common etiology (5.1%).([Fig. 3](#F3){ref-type="fig"})

5. Distribution by site
-----------------------

During the study period, 817 patients had intra-oral lacerations exclusively, a number slightly higher than the 768 patients with extra-oral lacerations exclusively; 157 patients had complex intra-oral and extra-oral lacerations.([Fig. 4](#F4){ref-type="fig"}) Complex laceration represents a case in which intra-oral and extra-oral lacerations occur simultaneously in a patient, and includes a penetrating wound. When the intra-oral laceration locations were further broken down, the lips were the most common laceration location, found in 721 patients. Among the extra-oral laceration cases, the chin was the most common location, found in 260 patients.([Fig. 5](#F5){ref-type="fig"})

6. Distribution of patients with facial bone fractures and tooth injuries
-------------------------------------------------------------------------

A total of 206 patients had a laceration accompanied by facial bone fractures, 250 experienced tooth injuries, and 57 patients experienced both. Laceration alone was found in 1,229 patients.([Fig. 6](#F6){ref-type="fig"})

IV. Discussion
==============

This study investigated the relationship of oral and maxillofacial lacerations to age, etiology, distribution, and other related locations among 1,742 individuals who visited the ER over a three-year period. A previous study noted that oral and maxillofacial area lacerations were the primary cause of ER visits. Kim et al.[@B6] noted that soft tissue damage, tooth damage, facial bone damage, tooth pain, bleeding, infection, and temporomandibular joint luxation were the sequential causes of ER visits. Cho et al.[@B7] reported the following were the sequential causes of ER visits: oral and maxillofacial area laceration, facial bone fracture, tooth damage, abscess, and bleeding. According to a study report by Jang et al.[@B8], laceration with soft tissue damage was a common cause for ER visits, comprising 71% of ER visits; 21% sought treatment for abrasions and 7.4% for contusions.

Compared to facial bone fractures related to the study of Kim et al.[@B9], underwent the same period, in the sex distribution of oral and maxillofacial laceration, the male to female ratio was 2.50:1, with 1,244 male subjects and 498 female subjects. Over three years, the male-to-female ratio decreased, due to the increase in the number of female patients. In the case of fracture patients, the male-to-female ratio was 4.31:1, higher than the overall 2.50. It appears that men are exposed to more external injury than women, as fractures are caused by a greater external force than are lacerations. Slip down caused 43.9% of the lacerations and 33.7% of the fractures, the most common etiology for both injuries. Most of the laceration patients (20.7%) were under 10 years old, and most of the fracture patients (22.2%) were in their twenties. The lacerations among those under 10 years old were often light injuries caused by parents or by the patients\' own carelessness.

In a previous study by Kim et al.[@B10] exploring ER visits for soft tissue injuries, patients under 10 years of age visited the ER most frequently for such procedures, comprising 41.8% of patients seen; patients in their 20s comprised 11.6% of the population, and patients in their 30s, 11.1%. As for the causes of the injuries, 47.7% were from fall down, 19.1% were slip down, 9.4% were fist-related traumas, and 9.2% were traffic accidents. Likewise, Jang et al.[@B8] reported that most of the patients (56.6%) were under 10 years of age; 14.5% were between 10 and 20 years old, and 12.9% were in their 20s. As for the causes of the lacerations, most of the patients (48.8%) were slip down, and 25.5% were fist trauma. In this study, the age distribution of the etiology of injury and the highest frequency of injuries were among those under 10 year old was consistent with other studies; those over 40 years old had a higher injury rate than in other studies. This higher injury rate among those over 40 was attributed to the high frequency of slip down and collisions, as well environmental issues brought on by the large entertainment district near the hospital. Carelessness after drinking in the nearby entertainment district was believed to have resulted in more frequent injuries.

In this study, 47% of the lacerations were solely intraoral lacerations, and 44% were solely extra-oral lacerations; only 9% were complex (intra-oral and extra-oral) lacerations. In the study by Kim et al.[@B10], 66.7% of the cases were intra-oral lacerations, 10.8% were extra-oral lacerations, and 19.4%, complex lacerations. From 1992 to 1996, a study that examined individuals who visited the ER of same hospital revealed that 42% of visits were for intra-oral lacerations with soft tissue damage, 17.8% for extra-oral lacerations, and 34.1% for complex lacerations. These figures show a higher frequency of intra-oral lacerations than in the current study[@B6]. This discrepancy is thought to originate from differences in emergency department care systems and cooperation among other departments for maxillofacial trauma areas.

In the aforementioned study, the extra-oral lacerations occurred mostly in the upper third of the oral and maxillofacial area and were affected by the protrusion of the forehead and the eyebrows[@B11][@B12]. Researchers found 221,190 lacerations on the forehead and eyebrows, and these lacerations showed a pattern similar to that in previous studies. They also found a high frequency of injuries (260 cases) in the chin area, which is in the lower third of oral and maxillofacial area. These differences came from possibility of common location damages in the chin area in relation to mandible fracture and tooth trauma so it is thought that the lower third of laceration area works is entrusted to the Department of Oral and Maxillofacial Surgery. The lip area had the greatest number (721 cases) of lacerations. This figure is considered very high, much higher than the 260 laceration cases in the chin area, where extra-oral lacerations occur most frequently. Because the lip area is a protruding structure and is near hard structures (i.e., teeth), it carries a high risk of injury and is the most easily perceived area of intra-oral lacerations at the time of the initial diagnosis in the ER.

Understanding the causes, severity, and distribution of oral and maxillofacial trauma is known to be of great help in generating effective precautionary measures and treatments[@B13]. Most previous ER-related research focused on facial bone fracture patients or general patients who visited the ER. In particular, research on soft tissue damage was very briefly mentioned or excluded from studies. This study focused exclusively on oral and maxillofacial lacerations, which occur most frequently with soft tissue damage and could cause permanent complications. It examined oral and maxillofacial lacerations in the context of diverse relevant factors. In this study, patients who were treated only in the Department of Oral and Maxillofacial Surgery were included, a potential limitation. If a study focused on oral and maxillofacial laceration progress, including collaboration with other departments, it would be more comprehensive. In this study, because the medical chart information was not entered by a facial trauma specialist, some information, such as the size and depth of the laceration, was not included. This implies the need for specialized facial trauma charting in future studies. Most lacerations patients were not hospitalized and did not receive regular follow up after stitches were removed. Thus, we were unable to include the frequency of postoperative complications, such as infection and scar formation. Therefore, it will be necessary to collect long-term data on oral and maxillofacial laceration patients. A future study on lacerations should be performed to validate the results of this study, which would be of great help in the evaluation and treatment of oral and maxillofacial laceration patients seen in the ER.

V. Conclusion
=============

This study included 1,742 patients with oral and maxillofacial lacerations who visited the ER of Pusan National University Hospital over three years, from January 2011 to December 2013. A total of 2,094 laceration locations were examined. The overall male to female ratio was 2.50:1; 1,244 of the 1,742 patients were male and 498 were female. Most of the patients were under 10 years old, and most of the patients\' visits were on weekends. Most of the lacerations were caused by slip down, followed by collisions and traffic accidents, in that order; a majority of the lacerations were either exclusively intra-oral or exclusively extra-oral lacerations rather than complex lacerations. Among intra-oral lacerations, the lip area was the most vulnerable site; among extra-oral lacerations, the chin area was more commonly injured. Most of the lacerations occurred without facial bone fracture and tooth damage. Laceration may differ in large part as compared with the fracture. Therefore, it is necessary to continue collecting data from oral and maxillofacial laceration patients over time to establish optimal diagnosis and treatment strategies for oral and maxillofacial laceration patients who visit the ER.
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###### Ratio of male and female patients
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  Sex      2011     2012     2013     Total
  -------- -------- -------- -------- --------
  Male     399      391      454      1,244
  Female   146      152      200      498
  Ratio    2.73:1   2.57:1   2.27:1   2.50:1
